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AB is a 70-year-old male who is in hospital due to persistent atrial fibrillation. The medical resident on 
duty is seeking guidance on which medications may be appropriate to use as rate control therapy. 
AB's left ventricular ejection fraction (LVEF) is 60%, he has no history of coronary artery disease, no 
history of hypertension, and no history of reactive airway disease. AB's medical conditions consist of 
dyslipidemia and type 2 diabetes. His most recent LDL was 2.3 mmol/L and his most recent A1C was 
6.8%. AB has an allergy to penicillin which causes a rash. His current medications include rosuvastatin 
10 mg daily, metformin 1000 mg BID, and sitagliptin 50 mg daily. 


All of the following medications could be used for rate control EXCEPT? 


Select one: 
Amlodipine ~ 
a Rose Wang (ID:113212) this answer is correct. Amlodipine is a dihydropyridine 

(DHP) calcium channel blocker that is not used for rate control but rather as an 
antihypertensive or for angina management. 

Digoxin * 

Diltiazem * 

Metoprolol * 


Marts for this submission: 1.00/1.00. 
TOPIC: Atrial fibrillation 


LEARNING OBJECTIVE: 
To identify medications that are used to control the heart rate. 


BACKGROUND: 


Pharmacologic strategies to treat atrial fibrillation (AF) include rate control or rhythm control. Medications 
that are used for rate control include beta-blockers, non-dihydropyridine calcium channel blockers (non-DHP 
CCBs), and digoxin. The choice of rate control therapy will depend on patient characteristics and 
comorbidities. Beta-blockers (specifically bisoprolol, carvedilol, or metoprolol) should be considered first-line 
for patients with heart failure with left ventricular ejection fraction (LVEF) <40%. Either beta-blockers or non- 
DHP CCBs may be used first-line in patients with LVEF > 40%. Beta-blockers are preferred over non-DHP 
CCBs for patients with coronary artery disease (CAD). Digoxin is rarely used as monotherapy (may be 
considered for select elderly or sedentary patients with permanent AF or for patients with contraindications 
to both beta-blockers and non-DHP CCBs), but may be considered as add-on therapy for patients with 
inadequate response to beta-blockers or non-DHP CCBs. The combination of a beta-blocker and a non-DHP 
CCB may also be considered for patients with inadequate response to either class alone (caution in patients 
at risk of severe bradycardia or AV block). Occasionally, amiodarone may be used for rate control, but only in 
specific patients who are critically ill or cannot tolerate first-line agents, Rate control should aim to achieve a 
target resting heart rate of <100 bpm. 


DHP calcium channel blockers (e.g. amlodipine) produce more vasodilation and less cardiac depressive 
effects than non-DHP CCBs. For this reason, only non-DHP CCBs are indicated for AF rate control. 


RATIONALE: 
Correct Answer: 


* Amlodipine - Amlodipine is a dihydropyridine (DHP) calcium channel blocker that is not used for rate 
control but rather as an antihypertensive or for angina management. 


Incorrect Answers: 


Digoxin - Digoxin is sometimes used for rate control when beta-blockers or non-dihydropyridine 
calcium channel blockers (non-DHP CCBs) are unsuccessful. 


Diltiazem - Diltiazem is a non-dihydropyridine calcium channel blocker (non-DHP CCB) that controls 
the heart rate by decreasing the inward calcium current. 


Metoprolol - Beta-blockers, such as metoprolol, block beta-1 receptors to inhibit beta-adrenergic 
stimulation and slow AV nodal conduction. 


TAKEAWAY/KEY POINTS: 


Medications used for rate control include beta-blockers, non-DHP CCBs, and digoxin. DHP calcium channel 
blockers (e.g. amlodipine) produce more vasodilation and less cardiac depressive effects than non-DHP CCEs. 
For this reason, only non-DHP CCBs are indicated for AF rate control. 
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[1] Jason G Andrade, Martin Aguilar, Clare Atzema, et al. The 2020 Canadian Cardiovascular Society/Canadian 
Heart Rhythm Society Comprehensive Guidelines for the Management of Atrial Fibrillation. Can J Cardiol. 
2020 Dec;36(12):1847-1948. 

[2] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Amlodipine 


Which of the following statements is correct regarding direct oral anticoagulants (DOACs) used for stroke 
prevention in patients with atrial fibrillation? 


Select one: 


Apixaban is the only DOAC that is preferred for stroke prevention in patients with valvular atrial = 
fibrillation 


Edoxaban is the only DOAC that has a specific reversal agent available % 
Among the DOACs, dabigatran isthe V 


most commonly associated with Rose Wang (ID:113212) this answer is 
gastrointestinal effects like nausea and correct, Dabigatran is associated with causing 
dyspepsia gastrointestinal upset (especially dyspepsia) as a 

side effect. 
Rivaroxaban is the only DOAC that does not require dose adjustment in patients with renal x 
impairment 


Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 


To learn the properties of direct oral anticoagulants (DOACs) and their role in patients with atrial fibrillation 
(AF). 


BACKGROUND: 


Oral anticoagulant therapy (OAC) for stroke prevention is recommended for patients with AF who have a 
CHADS>-65 score of at least 1 point. The CHADS2-65 score is a tool used to assess risk of stroke in patients 
with AF and assigns points for each of the following: 


* Congestive heart failure (1 point) 

* Hypertension (1 point) 

* Age 65 or older (1 point) 

* Diabetes (1 point) 

© Stroke or transient ischemic attack (TIA) (2 points) 


Medications used for OAC include direct oral anticoagulants (DOACs) (e.g., apixaban, dabigatran, rivaroxaban, 
edoxaban) and warfarin. 


DOACs are preferred first-line for most patients with non-valvular AF due to convenience (these agents do 
not require routine lab monitoring), fewer drug and food interactions, and comparable efficacy compared to 
warfarin. Dabigatran is associated with causing gastrointestinal upset (especially dyspepsia) as a side effect. 


Reversal agents for DOACs are available to manage a major bleeding event. The antidote for dabigatran is 
idarucizumab, and as per the Canadian Cardiovascular Society 2020 AF guidelines, andexanet alfa may be 
used to reverse the effects of rivaroxaban, apixaban, and edoxaban. The reversal agent for warfarin is vitamin 
K. 


OAC with warfarin is typically reserved for patients with severe renal dysfunction (i.e. less than 15-30 
mL/min). Additionally, warfarin is preferred to DOACs for patients with valvular AF (i.e, cases of AF where 
patients have a mechanical heart valve or moderate to severe mitral stenosis), as there is currently insufficient 
evidence to recommend the use of DOACs in this population. 


RATIONALE: 
Correct Answer: 
* Among the DOACs, dabigatran is the most commonly associated with gastrointestinal effects like 


nausea and dyspepsia - Dabigatran is associated with causing gastrointestinal upset (especially 
dyspepsia) as a side effect. 


Incorrect Answers: 


* Apixaban is the only DOAC that is preferred for stroke prevention in patients with valvular atrial 
fibrillation - DOACs are not recommended in patients with valvular atrial fibrillation, as there is 
insufficient evidence to support their use in this population. 


* Edoxaban is the only DOAC that has a specific reversal agent available - All DOACs have a reversal 
agent available. Idarucizumab is the reversal agent for dabigatran, while adexanet alfa is the reversal 
agent for rivaroxaban, edoxaban, and apixaban. 


* Rivaroxaban is the only DOAC that does not require dose adjustment in patients with renal 


Question 3 
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impairment - Al! UALS unaergo renal clearance ana require aose aajustment in patents witn renai 
dysfunction. 
TAKEAWAY/KEY POINTS: 


Dabigatran is associated with causing gastrointestinal upset (especially dyspepsia) as a side effect. 
REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. httpsi//myrxtxca. 

[2] Andrade J, Aguilar M, Atzema C et al. The 2020 Canadian Cardiovascular Society/Canadian Heart Rhythm 
Society Comprehensive Guidelines for the Management of Atrial Fibrillation, Canadian Journal of Cardiology. 
2020;36(12):1847-1948. doi:10.1016/j.cjca.2020.09.001 


The correct answer is: Among the DOACs, dabigatran is the most commonly associated with gastrointestinal 
effects like nausea and dyspepsia 


Which of the following is NOT a common symptom of atrial fibrillation? 


Select one: 
lightheadedness x 
Decreased exercise capacity X% 
Shortness of breath X 


Numbness in v e 7 
hands.and feet Rose Wang (ID:113212) this answer is correct. The sensation of numbness in 


the periphery is not a common symptom of atrial fibrillation. 


Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 
To identify common symptoms of atrial fibrillation (AF). 


BACKGROUND: 
Atrial fibrillation (AF) is a form of supraventricular tachycardia with irregular rapid heartbeats. The upper atrial 
chambers beat out of coordination with the lower ventricles which leads to an irregular flow of blood. 
Complications of AF include stroke and heart failure. Symptoms of AF include: 

Heart palpitations 

e Tachycardia 

© Shortness of breath 

* Lightheadedness 

e Syncope 


* Decreased exercise capacity 


RATIONALE: 
Correct Answer: 


+ Numbness in hands and feet - The sensation of numbness in the periphery is not a common 
symptom of atrial fibrillation. 


Incorrect Answers: 
© Lightheadedness - Lightheadedness is a common symptom of atrial fibrillation. 
e Decreased exercise capacity - Decreased exercise capacity is a common symptom of atrial fibrillation. 


© Shortness of breath - Shortness of breath is a common symptom of atrial fibrillation. 


TAKEAWAY/KEY POINTS: 
A numbing sensation in the hands and toes is not a common symptom of atrial fibrillation. 
REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices, Ottawa, ON: Canadian Pharmacists Association. https://mynxtx.ca. 

[2] Jason G Andrade, Martin Aguilar, Clare Atzema, et al. The 2020 Canadian Cardiovascular Society/Canadian 
Heart Rhythm Saciety Comprehensive Guidelines for the Management of Atrial Fibrillation. Can J Cardiol. 
2020 Dec;36(12):1847-1948. 


The correct answer is: Numbness in hands and feet 


DJ is a 75-year-old female presenting to your outpatient clinic for a consultation. DJ was diagnosed 
with persistent atrial fibrillation (AF) 3 years ago and rate control medications have been unsuccessful 
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ın managing her symptoms. She reports experiencing symptoms of light-headedness, dizziness, and 
palpitations. Her cardiologist would now like to initiate an agent for rhythm control. DJ's past medical 
history is significant for hypertension and coronary artery disease (CAD). She does not have heart 
failure and her left ventricular ejection fraction (LVEF) is 58%. Her blood pressure at the clinic today 
was 130/78 mmHg and her heart rate was 90 bpm. DJ smokes 5 cigarettes per day and does not drink 
alcohol. She has an allergy to cephalexin which causes a rash. DJ's current medications are: 
acetylsalicylic acid (ASA) 81 mg daily, perindopril 8 mg daily, nitroglycerin spray 0.4 mg SL PRN, 
vitamin D 1000 IU daily, and calcium carbonate 1250 mg BID. 


Which of the following is NOT an appropriate rhythm control medication for DJ? 


Select one: 
Sotalol ¥ 
Dronedarone * 
Amiodarone * 


Flecainide ¥ 
pee Rose Wang (ID: 113212) this answer is correct. Flecainide should not be used in 


patients with CAD. 


Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 
To understand how patient comorbidities affect the choice of rhythm contral therapy. 


BACKGROUND: 


The goal of rhythm control is to restore normal sinus rhythm and improve symptoms of atrial fibrillation (AF). 
Rhythm control may be used in patients with paroxysmal or persistent AF. In patients with persistent AF, 
rhythm control is preferred for patients who were recently diagnosed with AF (less than 1 year ago), patients 
with high symptom burden, patients in whom rate control therapy was unsuccessful, patients with multiple 
recurrences of AF, and patients with arrythmia-induced cardiomyopathy. Antiarrhythmics used for rhythm 
control in AF can be categorized as class IC (e.g. flecainide. propafenone) or class Ill (e.g. amiodarone. 
dronedarone, sotalol). 


The presence of comorbidities, specifically heart failure and coronary artery disease (CAD), will influence the 
choice of antiarrhythmic. The following table highlights antiarthythmics of choice for these patient groups. 


Heart failure (LVEF < 40%) | Heart failure (LVEF > 40%) |CAD No CAD or heart failure 
Amiodarone 
i Amiodarone Sotalol 
Amiodarone Amone Sotalol Dronedarone 
Dronedarone Flecainide 
Propafenone 
RATIONALE: 
Correct Answer: 


e Flecainide - Flecainide should not be used in patients with CAD. 


Incorrect Answers: 
* Sotalol - Sotalol would be an appropriate choice for rhythm control since DJ's LVEF is over 40%. 


© Dronedarone - Dronedarone would be an appropriate choice for rhythm control since DJ does not 
have heart failure. 


* Amiodarone - Amiodarone may be used for rhythm control in patients with heart failure or CAD, 
including those with LVEF under 40%. 


TAKEAWAY/KEY POINTS: 

Flecainide and propafenone should not be used in patients with CAD or heart failure. Patients with CAD 
without heart failure may be treated with amiodarone, sotalol or dronedarone for rhythm control. 
REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myrxtxca. 

[2] Jason G Andrade, Martin Aguilar, Clare Atzema, et al. The 2020 Canadian Cardiovascular Society/Canadian 
Heart Rhythm Society Comprehensive Guidelines for the Management of Atrial Fibrillation. Can J Cardiol. 
2020 Dec;36(12):1847-1948. 


The correct answer is: Flecainide 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


BL is a 64-year-old male admitted to the hospital with symptoms of palpitations, fatigue, and sweating, which were 
determined to be due to atrial fibrillation (AF). BL was first diagnosed with AF 2 years ago. BL also has a history of stable 
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angina. His heart rate was 180 bpm on admission. BL's current medications consist of warfarin 4 mg daily, ramipril 7.5 mg 
i, digoxin 0.125 mg daily, metoprolol 25 mg BID, and nitroglycerin spray 0.4 mg SL PRN. BL's bloodwork reveals an 
INR of 2.3, a serum potassium of 4.1 mmol/L (normal: 3.5 - 5.1 mmol/L), and a baseline TSH level of 1.01 mIU/L. The 
cardiologist has decided to initiate amiodarone 400 mg TID x 1 week, then 400 mg BID x 7 days, then a maintenance dose 
of 200 mg daily thereafter. The cardiologist would like you to review BL's current medication regimen for any changes 
that may be required due to the addition of amiodarone. 


Of the following options, which recommendation is the most appropriate for BL? 


Select one: 


Increase the dase of digoxin by 50% * 
Decrease the WY 


en Rose Wang (ID:113212) this answer is correct. Amiodarone could increase 
diab digoxin levels by up to 100%, thus itis appropriate to decrease the digoxin dose 
50% by 50% when initiating amiodarone. 


Maintain the current digoxin dose and monitor serum digoxin levels % 


Increase the dose of ramipril by 50% * 


Marks for this submission: 1.00/1.00, 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 
To identify appropriate drug-drug interactions between atrial fibrillation medications. 


BACKGROUND: 


Amiodarone is associated with several drug interactions including beta-blockers, digoxin, warfarin, non- 
dihydropyridine calcium channel blockers, macrolides, fluoroquinolones, and antifungals. Concurrent use of 
amiodarone and digoxin can increase digoxin serum levels by up to 100%. Consequently, a reduction in the 
dose of digoxin (usually by approximately 50%) is recommended when initiating amiodarone therapy. 
Amiodarone is highly lipophilic and has a half-life of 25-110 days with a calculated average of 58 days. Due 
to amiodarone's long half-life, symptoms of digoxin toxicity may not present until weeks after initiation of 
amiodarone therapy. Symptoms of digoxin toxicity include: nausea, vomiting, diarrhea, confusion, visual 
disturbances (specifically, a yellow filter or tint in the visual field), and dizziness. 


RATIONALE: 
Correct Answer: 


© Decrease the dose of digoxin by 50% - Amiodarone could increase digoxin levels by up to 100%, thus 
it is appropriate to decrease the digoxin dose by 50% when initiating amiodarone. 


Incorrect Answers: 


© Increase the dose of digoxin by 50% - Increasing the digoxin dose could lead to digoxin toxicity since 
amiodarone inhibits digoxin metabolism and increases the serum digoxin level. 


Maintain the current digoxin dose and monitor serum digoxin levels - This is not the most 
appropriate option since amiodarone may increase digoxin levels by up to 100%. The dose of digoxin 
should be decreased, typically by approximately 50%, when amiodarone is initiated. 


Increase the dose of ramipril by 50% - There is no drug interaction between amiodarone and ramipril. 


TAKEAWAY/KEY POINTS: 


A reduction in the dose of digoxin (usually by approximately 50%) is recommended when initiating 
amiodarone therapy. 


REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://mymtx.ca. 


[2] JAMP Pharma Corporation. JAMP Digoxin. https://pdf.hres.ca/dpd_pm/00068741,PDF 
[B] Sanis Health Inc. AMIODARONE, https://pdf.hres.ca/dpd_pm/00065583.PDF 
The correct answer is: Decrease the dose of digoxin by 50% 


Which of the following serious side effects is NOT related to long-term amiodarone therapy? 


Select one: 


Pulmonary toxicity % 

Decreased v 

ekoa Rose Wang (ID:113212) this answer is correct. There is no association between 
amiodarone therapy and decreased white blood cell court. 

Hypothyroidism % 

QT prolongation * 
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Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 


To identify side effects of amiodarone therapy. 


BACKGROUND: 


Amiodarone is associated with a variety of systemic side effects which include gastrointestinal upset (e.g. 
nausea, vomiting, constipation), fatigue, tremors, photosensitivity, blue skin discolouration, either 
hyperthyroidism or hypothyroidism, corneal deposits, tremors, QT prolongation, neuropathy, hepatotoxicity, 
and pulmonary toxicity. Many of these side effects are related to the dose and duration of amiodarone 
therapy. It is important to follow up with patients after initiation and dose increases of amiodarone as some 
of the long-term effects may appear years after initiation of amiodarone therapy. Liver and thyroid function 
tests should be completed every 6 months and a chest x-ray should be completed yearly. 


RATIONALE: 
Correct Answer: 


* Decreased leukocytes - There is no association between amiodarone therapy and decreased white 
blood cell count. 


Incorrect Answers: 
© Pulmonary toxicity - Amiodarone-induced pulmonary toxicity is severe and can be fatal if untreated. 


* Hypothyroidism - A common long-term side effect of amiodarone is decreased levels of thyroid 
hormone. 


* QT prolongation - Extended QT intervals may occur with long-term amiodarone therapy and may 
cause cardiac failure. 


TAKEAWAY/KEY POINTS: 


Amiodarone is associated with a variety of systemic side effects which include gastrointestinal upset (e.g. 
nausea, vomiting, constipation), fatigue, tremors, photosensitivity, blue skin discolouration, either 
hyperthyroidism or hypothyroidism, comeal deposits, tremors, QT prolongation, neuropathy, hepatotoxicity, 
and pulmonary toxicity, 


REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices, Ottawa, ON: Canadian Pharmacists Association. https///myrxtx.ca. 

[2] Park H, Kim Y. Adverse effects of long-term amiodarone therapy. Korean J Intern Med. 2014;29(5):571-573. 
https://www.ncbi.nim.nih.gov/pmc/articles/PMC4164/18/. 

IB] Narayana SK, Woods DR, Boos CJ. Management of amiodarone-related thyroid problems. Ther Adv 
Endocrinol Metab. 2011;2(3):115-126. doi:10.1177/204201881 1398516 

[4] Sanis Health Inc. AMIODARONE. https://pdf.hres.ca/dpd_pm/00065583.PDF 


The correct answer is: Decreased leukocytes 


RJ is a 50-year-old male with atrial fibrillation who presents to your family health team for a 
consultation. For the past 3 days, RJ has been experiencing chills, a fever, and a productive cough. His 
family doctor has diagnosed him with community acquired pneumonia and would like to 
course of levofloxacin 750 mg daily for 5 days. RJ's blood pressure at the clinic today was 128/78 
mmHg, and his heart rate was 75 bpm. His temperature is 38.5°C. RJ's left ventricular ejection fraction 
(LVEF) is 60% and he has no evidence of structural heart disease. RJ has an allergy to penicillin that 
causes hives. His current medications include diltiazem CD 180 mg daily, sotalol 160 mg BID, 
haloperidol 2 mg QHS, and vitamin D 1000 IU daily. RJ's family doctor has asked him to meet with you 
to review his medications for possible interactions with levofloxacin. 


Which of the following may result from the addition of levofloxacin to RJ's existing medication regimen? 


Select one: 


Increased sodium levels X% 


Bradycardia® 
Extrapyramidal symptoms % 
a v 3 2 z 
BrclakGation Rose Wang (ID: 113212) this answer is correct. Sotalol, haloperidol, and 
levofloxacin can all cause QT prolongation and this risk is increased when 
combined. 
Correct 


Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 
To identify medications that prolong the QT interval and increase the risk of Torsades de Pointes (TdP). 


Question 8 
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BACKGROUND: 


The QT interval on an electrocardiogram (ECG) represents ventricular depolarization and repolarization. When 
the QT interval is prolonged, there is an increased risk for a type of ventricular tachycardia known as Torsades 
de Pointes (TdP). TdP can be asymptomatic or may present with symptoms such as palpitations, 
lightheadedness, and fainting. If left untreated, TdP can be fatal. 


Risk factors for QT prolongation include electrolyte abnormalities (e.g. hypokalemia, hypomagnesemia, 
hypocalcemia), advanced age, female sex, bradycardia, structural heart disease, and heart failure. 


Several medications are known to prolong the QT interval, such as the following: 
* Antiarrhythmics such as amiodarone, sotalol, and quinidine 
+ Fluoroquinolone antibiotics such as ciprofloxacin or levofloxacin 
e Macrolide antibiotics such as clarithromycin 
* Azole antifungals such as ketoconazole 
* Antidepressants such as amitriptyline and venlafaxine 


* Antipsychotics such as haloperidol and quetiapine 


RATIONALE: 
Correct Answer: 


* QT prolongation - Sotalol, haloperidol, and levofloxacin can all cause QT prolongation and this risk is 
increased when combined. 


Incorrect Answers: 
e Increased sodium levels - Increased sodium is not a likely side effect of RJ's medications. 


e Bradycardia - Although diltiazem and sotalol are used to decrease heart rate, levofloxacin is not 
known to cause bradycardia. 


* Extrapyramidal symptoms - Although haloperidol can cause extrapyramidal symptoms, the addition 
of levofloxacin is not expected to increase the incidence of extrapyramidal symptoms. 


TAKEAWAY/KEY POINTS: 
Levofloxacin, sotalol, and haloperidol can all prolong the QT interval. 
REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices, Ottawa, ON: Canadian Pharmacists Association. https://mynxtx.ca. 


[2] Yap Y, Camm A. Drug induced QT prolongation and torsades de pointes. BMJ. 2007;(89)11. 
htto://dx.doi.org/10.1136/heart.89.11.1363. 


[3] Al-Khatib SM, LaPointe NMA, Kramer JM, Califf RM. What Clinicians Should Know About the QT Interval. 
JAMA, 2003;289(16):2120-2127. doi:10.1001/jama.289.16.2120 


The correct answer is: QT prolongation 
All of the following are risk factors for QT prolongation, EXCEPT: 


Select one: 


Hypomagnesemia 3 


Bradycardia X% 
Mae ¥ z 3 
sa Rose Wang (ID:113212) this answer is correct. Female sex is a risk factor for QT 


prolongation. 


Structural heart disease * 


Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 
To identify risk factors for QT interval prolongation. 


BACKGROUND: 


The QT interval on an electrocardiogram (ECG) represents ventricular depolarization and repolarization. When 
the QT interval is prolonged, there is an increased risk for a type of ventricular tachycardia known as Torsades 
de Pointes (TdP). TdP can be asymptomatic or may present with symptoms such as palpitations, 
lightheadedness and fainting. If left untreated, TdP can be fatal. 

Risk factors for QT prolongation include electrolyte abnormalities (e.g. hypokalemia, hypomagnesemia, 
hypocalcemia), advanced age, female sex, bradycardia, structural heart disease, and heart failure. 

Some medications that cause QT prolongation include: 


Question 9 
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Anuarrnytnmıcs sucn as amiodarone, sotalol, and quinidine 


Fluoroquinolone antibiotics such as ciprofloxacin or levofloxacin 


Macrolide antibiotics such as clarithromycin 


Azole antifungals such as ketoconazole 


Antidepressants such as amitriptyline and venlafaxine 


Antipsychotics such as haloperidol and quetiapine 


RATIONALE: 
Correct Answer: 


* Male sex - Female sex is a risk factor for QT prolongation. 


Incorrect Answers: 
* Hypomagnesemia - Electrolyte abnormalities, such as hypomagnesemia, can lead to QT prolongation. 
© Bradycardia - Bradycardia is a risk factor for QT prolongation. 


© Structural heart disease - Structural heart disease is a risk factor for QT prolongation. 


TAKEAWAY/KEY POINTS: 


Risk factors for QT prolongation include female sex, advanced age, electrolyte abnormalities (e.g. 
hypocalcemia, hypokalemia, hypomagnesemia), heart failure, bradycardia, and structural heart disease. 


REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myrxtxca. 

[2] Darabi F, Dorian P. Cardiovascular Disorders: Ventricular Tachyarrhythmias. In: Compendium of 
Therapeutic Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[B] Yap Y, Camm A. Drug-induced QT prolongation and torsades de pointes. BMJ. 2007;(89)11. 
http://dx.doi.org/10.1136/heart.89.11.1363 

[4] Al-Khatib SM, LaPointe NMA, Kramer JM, Califf RM. What Clinicians Should Know About the QT Interval. 
JAMA, 2003;289(16):2120-2127. doi:10.1001/jama.289.16.2120 


The correct answer is: Male sex 


DWis a 67-year-old female diagnosed with atrial fibrillation that presents to your outpatient clinic 
with increased wheezing and chest tightness since starting propranolol 3 weeks ago. DW's medical 
conditions include atrial fibrillation, depression, diabetes, and asthma. Her blood pressure at the clinic 
today was 130/80 mmHg and her heart rate was 80 bpm. DW has no medication allergies, but has 
allergies to cats and ragweed. It is not ragweed season and DW has not come into contact with any 
cats. Her most recent A1C was 7.1% and her left ventricular ejection fraction (LVEF) is 50%. Her 
current medications are: propranolol 20 mg TID, sertraline 50 mg daily, metformin 500 mg BID, 
fluticasone MDI 250 mcg BID, and salbutamol MDI 100 mcg 1-2 puffs Q4-6H PRN. DW's physician 
would like your input on whether this issue is related to DW's medication regimen. 


Which of the following is an appropriate recommendation for DW? 


Select one: 


Propranolol may be exacerbating DW's asthma and she should be switched to carvedilol * 


Propranololmaybe v F 
exacerbating DW's Rose Wang (ID:113212) this answer is correct. 
Baereinacneshould Non-selective beta-blockers (e.g. propranolol) can worsen asthma by 
Beewitchedto binding to beta-2 receptors in the lungs causing bronchoconstriction. If 
bisopralol beta-blocker therapy is chosen for a patient with asthma, a 


cardioselective beta-blocker (e.g. bisoprolol) should be used. 


DW is not taking any medications that would exacerbate her asthma and she should be started on % 
tiotropium 


DW is not taking any medications that would exacerbate her asthma and she should be started ona X% 
course of amoxicillin for pneumonia 


Mars for this submission: 1.00/1.00. 


TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 


To understand how patient comorbidities affect the choice of rate control agent. 


BACKGROUND: 


Pharmacologic strategies to treat atrial fibrillation (AF) include rate control or rhythm control. Medications 
that are used for rate control include beta-blockers, non-dihydropyridine calcium channel blockers (non-DHP 
CCBs), and digoxin. Beta-blockers or non-DHP CCBs are considered first-line options for most patients. The 
choice of rate control therapy will depend on patient characteristics and comorbidities. \ 


Non-DHP CCBs are preferred over beta-blockers for patients with asthma. Beta-blockers can be beta-1 
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receptor-selective (¢.g,, atenolol, bisoprolol, and metoprolol) or non-selective (e.g., propranolol, carvedilol, 
pindolol, nadolol). Beta-blockers, especially non-selective beta-blockers, can worsen asthma as they bind to 
beta-2 receptors in the lungs. Therefore, if a beta-blocker is chosen as rate control therapy for a patient with 
asthma, a beta-1 selective (also known as cardioselective) beta-blocker should be used. 


Beta-blockers (specifically bisoprolol, carvedilol, or metoprolol) should be considered first-line for patients 
with heart failure with left ventricular ejection fraction (LVEF) < 40%. Either beta-blockers or non-DHP CCBs 
may be used first-line in patients with LVEF > 40%. Beta-blockers are preferred over non-DHP CCBs for 
patients with coronary artery disease (CAD). 


RATIONALE: 
Correct Answer: 


* Propranolol may be exacerbating DW's asthma and she should be switched to bisoprolol - Non- 
selective beta-blockers (e.g., propranolol) can worsen asthma by binding to beta-2 receptors in the 
lungs causing bronchoconstriction. If beta-blocker therapy is chosen for a patient with asthma, a 
cardioselective beta-blocker (e.g, bisoprolol) should be used. 


Incorrect Answers: 


* Propranolol may be exacerbating DW's asthma and she should be switched to carvedilol - 
Carvedilol and propranolol are both non-selective beta-blockers which can worsen asthma by binding 
to beta-2 receptors in the lungs. 


DW is not taking any medications that would exacerbate her asthma and she should be started on 
tiotropium - DW's asthma is likely being worsened by propranolol. Therefore, additional medication 
for asthma is not necessary at this time. 


DW is not taking any medications that would exacerbate her asthma and she should be started on 
a course of amoxicillin for pneumonia - DW is likely experiencing worsening of asthma as a result of 
propranolol use. There is currently no indication for an antibiotic. 


TAKEAWAY/KEY POINTS: 


Non-selective beta-blockers (e.g., propranolol) can worsen asthma by binding to beta-2 receptors in the 
lungs causing bronchoconstriction. If beta-blocker therapy is chosen for a patient with asthma, a 
cardioselective beta-blocker (e.g. bisoprolol) should be used. 
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The correct answer is: Propranolol may be exacerbating DW's asthma and she should be switched to 
bisoprolol 


FRis a 74-year-old female who presents to your community pharmacy complaining of nausea, 
diarrhea, and dizziness for the past three days. She denies any recent changes in her lifestyle or 
medications except for the ad of amiodarone by a cardiologist about 3 weeks ago. FR has atrial 
fibrillation and amiodarone was initiated in hospital for rhythm control. She filled her discharge 
ion for amiodarone at a different pharmacy. Her current medications are: ASA EC 81 mg 

ily, enalapril 20 mg daily, and amiodarone 200 mg daily. The doses of FR's 
medications (excluding amiodarone) have not changed in the last 6 months. FR suspects that she has 
the stomach flu and would like something over-the-counter to manage her symptoms. 


Which of the following is the most appropriate recommendation for FR? 


Select one: 


Use loperamide and dimenhydrinate for symptom relief % 
Go to emergenyy ¥ 


room f£ Rose Wang (ID:113212) this answer is correct. Amiodarone may take a few 
evaluation of months to reach steady-state concentrations. Amiodarone is also known to 
serum digoxin inhibit the clearance of digoxin, which may lead to digoxin toxicity (nausea, 
lovely diarrhea and dizziness, ete.) 


Contact MD to discontinue aspirin until the symptoms resolve X 


Contact MD to discontinue amiodarone until the symptoms resolve ¥ 


Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 
To identify drug-drug interactions for medications used in the treatment of atrial fibrillation. 


BACKGROUND: 


Digoxin is a second-line agent for rate control in patients with atrial fibrillation. It is considered less effective 
for rate control than first-line agents (e.g. beta-blockers, non-dihydropyridine calcium channel blockers) and 
is associated with more side effects, a narrow therapeutic ranae, and several drug interactions. 


Digoxin toxicity can occur with high serum levels. Risk factors for digoxin toxicity include older age, 
dehydration, renal impairment, heart failure, hypokalemia, hypomagnesemia, hypercalcemia, low body 
weight, and drug interactions (e.g. amiodarone, beta-blockers, calcium channel blockers, diuretics). 
Symptoms of digoxin toxicity include: nausea, vomiting, diarrhea, confusion, visual disturbances (specifically, 
a yellow filter or tint in the visual field), and dizziness. Severe digoxin toxicity can result in life-threatening 
arrhythmias. Most patients with digoxin toxicity will have serum levels >2.0 ng/mL. Serum levels of <1.2 
ng/mL are recommended for rate control. Digoxin levels should be taken at least 6 hours after an oral dose. 


Concurrent use of amiodarone and digoxin can increase digoxin serum levels by up to 100%. Consequently, a 
reduction in the dose of digoxin (usually by approximately 50%) is recommended when initiating amiodarone 
therapy. Amiodarone is highly lipophilic and has a half-life of 25-110 days with a calculated average of 58 
days. Due to amiodarone's long half-life, symptoms of digoxin toxicity may not present until weeks after 
initiation of amiodarone therapy. 


RATIONALE: 
Correct Answer: 
* Go to emergency room for evaluation of serum digoxin levels - Amiodarone may take a few months 


to reach steady-state concentrations. Amiodarone is also known to inhibit the clearance of digoxin, 
which may lead to digoxin toxicity (nausea, diarrhea and dizziness, etc.) 


Incorrect Answers: 


Use loperamide and dimenhydrinate for symptom relief - This may help with symptoms but will not 
treat FR's underlying issue. 


Contact MD to discontinue aspirin until the symptoms resolve - Discontinuing ASA will not improve 
FR's symptoms or treat the underlying issue. 


Contact MD to discontinue amiodarone until the symptoms resolve - Discontinuing amiodarone 
may place the patient at more risk since FR requires it for antiarrhythmic treatment. 


TAKEAWAY/KEY POINTS: 


Amiodarone can increase the concentration of digoxin. The side effects FR is experiencing are likely due to 
digoxin toxicity. 
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The correct answer is: Go to emergency room for evaluation of serum digoxin levels 
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